Using direct electroneurographic technics, it is shown that the carotid sinus baroceptor reflexes adapt or reset to the higher pressure levels of chronic renal hypertension. They remain functional at the higher pressure level and thus act to maintain rather than to oppose it. This provides a satisfactory explanation for the presence of significant neurogenic vasoconstriction in chronic hypertension. Experiments on acutely hypertensive dogs indicate that the resetting process starts quite early but seems to lag behind the rise in arterial pressure.
TIIE buffer reflexes seem finally to have achieved a degree of recognition in the field of hypertension research. In view of their quite prominent controlling action on arterial pressure, it is a little surprising that this has taken so long and that more time has not been devoted to measuring their possible participation in renal hypertension, especially since it is becoming more and more clear that, whatever the initiating cause of renal hypertension, an extrarenal neurogenic mechanism seems to assume an important role in the chronic phase. This dual mechanism was suggested by Ogden 1. In contrast with this pattern of nerve activity at increased pressure levels in a normal dog, figure 2 shows the seemingly normal, intermittent activity of carotid sinus and aortic baroceptors exposed to the very high pressure levels of chronic renal hypertension.
We felt, however, that this simple observation of an apparently normal pattern of haroceptor activity might be misleading, since, as is apparent from figure 1, the more important stimulus to baroceptors is pulse pressure, rather than mean pressure, and it is well known that pulse pressure is increased in chronic renal hypertension. It was concannulated external carotid artery shown at top of beaeath. Breaks in top reference line at 1 second ng figures. Top trace, control; middle, during inal dog.
ceivable that the wider pulse pressure alonie could have accounted for the normal pattern of nerve activity, and that any so-called resetting could depend upon this hemodynamic change. We attempted, therefore, to determine the threshold response and the range of response in normal and chronic renal hypertensive dogs through application of steady pressures and then a standard, reproducible pulse form within the carotid sinus after tying off all of its vascular branches. In this manner, responses to standard pressure stimuli in any one preparation could The mechanism of the resetting process is still unknown. Most of the evidence suggests it to be a passive change It may depend upon some structural alteration causing a change in elasticity and distensibility of the sinus wall or the baroceptor nerve endings themselves may be altered. The process may be simply the passive effect of sustained increase in arterial pressure alone, or it may be facilitated by a circulating humoral agent. Kezdi6 has shown in dogs that the sympathetic innervation of the carotid sinus can markedly influence baroceptor response, and this mechanism might play a role.
One definite possibility for the mechanism of the resetting process can be guessed at from figure 6. Bronk and StellaT showed some years ago that different baroceptor nerve endings have different thresholds of response. In figure 6 are shown the different thresholds of 2 baroceptor fibers from the carotid sinus nerve of a normal dog. At this raised pressure level due to infusion of neosynephrine, carotid sinus nerve of normal dog during infuone fiber is firing not steadily, but nearly so, whereas the other fiber shows less response firing only briefly with each pulse. With severe sustained hypertension, it is conceivable that the fiber showing nearly continuous activity, along with others having a low threshold of response, might become inactive, possibly due to fatigue, leaving only those nerve endings responding to the higher pressures. This would, of course, result in an apparently normal electroneurogram.
It is possible to say that the resetting process is not accomplished in a few hours. We have infused angiotonin or other pressor agent for 6 hours or more without modifying the pattern of nerve activity. While the resetting process is not quick enough to be measured in a few hours, it must nevertheless start relatively soon after a renal stimulus to hypertension. This is apparent from the response to a ganglion or adrenergic blocking agent during the hypertension that often follows within 1 to 3 days after application of a Goldblatt clamp. It is well documented that the hypotensive response is less than normal and may be quite minor, but the Resetting may, of course, occur at several levels and it is apparent that this is but one facet in the mechanism of renal hypertension.
It starts quite early but seems to lag behind the rise in arterial pressure, and probably is never entirely complete. It does not seem to l)e irreversible; return to normotensive levels of operation must occur in those instances where arterial pressure returns to normal after removal of a diseased kidney, and the same process mnight account for the tendency of some patients to maintain normal or nearly normnal pressures after completion of suitably prolonged antihvperteiisive treatmient.
